Amendment under 37 CFR §1.111 U.S. Patent Application Serial No. 09/475,991 

SAKAI, Kenichiro Attorney Docket No. 991522 

IN THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 



Listing of Claims : 



Claim 1 (canceled) 




Claim \ (original): A document image processing device, comprising: 



character region extracting unit extracting character regions respectively from a plurality 
of document images wnkh are partitioned and read; 

overlapping detecting unit detecting character regions whose matching degrees are high 
by making a comparison between positions and sizes of the respective character regions 
extracted by said character region\xtracting unit, and detecting an overlapping of the plurality of 
document images based on positions Vf the detected character regions whose matching degrees 
are high; and \ 

image merging unit merging the plurality of document images at an overlapping position 
detected by said overlapping detecting unit. \ 

Claim 3 (original): A document image processing device, comprising: 
character region extracted unit extracting characteryregions respectively from a plurality 
of document images which are partitioned and read; \ 
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character recognizing unit recognizing character images within the character regions 
extracted by 9aid character region extracting unit; 

overlapping detecting unit detecting an overlapping of the plurality of document images 
based on characteVecognition results of the respective document images, which are obtained by 
said character recognizing unit, and on a result of a comparison between positions and sizes of 
the respective characteraegions in the plurality of document images, which are extracted by said 
character region extracting unit; and 

image merging unit merging the plurality of document images at an overlapping position 
detected by said overlapping detecting unit. 

Claim 4 (currently amended): The document image processing device 
according to claim [[1]] 2, \ 

wherein said character region extracting unit extracts a plurality of character regions in 
line images in the plurality of document images. 

Claim 5 (currently amended): \ The document image processing device 
according to claim [[1]] 2, \ 

wherein said overlapping detecting unit detectkas an overlapping position of line images 
whose matching degrees are high by making a comparison between character regions in line 
images in a direction from edges of the plurality of document images to their centers. 



Claim 6 (currently amended): The document image processing device according 
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the^plurality of document images which are partitioned and read are two document images; 



and 



said overlapping detecting unit detects an overlapping position of the two document images 
I by making a companion between character regions in line images in the two document images. 

Claim 7 (currently^amended): The document image processing device according to claim 

[[1]]2, 

wherein said overlappingMetecting unit regards as detection targets character regions in 
particular regions in the plurality of document images. 

Claim 8 (currently amended) The document image processing device according to 
claim [[1]]_2_, wherein said overlapping detecting unit detects an overlapping position sequentially 
from a direction with a higher priority among a plurality of detection directions. 



Claim 9 (original): The document image processing device according to claim 8, 
wherein said overlapping detecting unit determines an overlapping position detection 

direction depending on whether or not the document images are written either vertically or 

horizontally. 
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^laim 10 (currently amended): The document image processing device according to claim 

[[1]]2, 

wherein saicNqverlapping detecting unit detects an overlapping position only in a particular 
direction. 

Claim 11 (currently amended)^ The document image processing device according to claim 

[[1]]2, 

wherein said character region extracting unft^xtracts a region enclosed by a tetragon 
circumscribed to a character image as a character region. 

Claim 12 (canceled) 

Claim 13^ (original): A document image merging method, comprising: 
detecting a p^irality of character regions whose matching degrees are high by making a 
comparison between positions (lan^izes of the respective character regions in the respective document 



images; 

detecting an overlapping of the plurality of document images based on positions of the 
plurality of character regions whose matching degrees are high; and merging the plurality of 
document images at a detected overlapping position. 

Claim 14 (original): A document image merging method, comprising: 
recognizing character images; 
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Meeting an overlapping of the plurality of document images based on character recognition 
results of rae respective document images, and on a result of a comparison between positions and 
sizes of the respective character regions in the plurality of document images; and 

merging \he plurality of document images at a detected overlapping position. 



Claim 15 (cu\rently amended): A document image processing device comprising: 
region partitioning unit partitioning first and second an arbitrary numb e r of document images 
among a plurality of document images which are partitioned and read, respectively or th e respectiv e 
docum e nt imag e s into a plurality of vertical and horizontal regions; 

line image extracting mm extracting line images containing only character images from the 
plurality of regions resp e ctiv e ly f\m th e plurality of regions partitioned by said region partitioning 
unit; 

overlapping detecting unit detecting an overlapping position between the first and second of 
th e plurality of document images, based c\n positions of character regions whose matching degrees 
are high by making a comparison between aVharacter regions m th e of a line image[[s]] in [[the]] a 



r e sp e ctiv e regions, containing a lot of line images) of a plurality of regions in the first document 
extracted by said line image extracting unit and a character region of a line image in a corresponding 
region of the second document; and which ar e e xtract e d by said lin e image e xtracting unit; and 

image merging unit merging first and second Nth e plurality of document images at the 
overlapping position detected by said overlapping detectingVnit. 



Claim 16 (currently amended): A document image processing device, comprising: 
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region, partitioning unit partitioning an arbitrary numb e r of docum e nt imag e s among a 
plurality of first and second document images which are partitioned and read, or th e resp e ctive 
docum e nt imag e s respectively into a plurality of vertical and horizontal regions; 

line image extracting unit extracting line images containing only character images from the 
plurality of regions r e sp e ctiv e ly from th e plurality of r e gions partitioned by said region partitioning 
unit; \ 

character recognizing unit recognizing character images in the line images within the 
respective regions, which are Wtracted by said line image extracting unit; 

overlapping detecting unit detecting an overlapping position of th e plurality of between the 
first and second document imagesVbased on a character recognition result of one or a plurality of 
regions in the r e spectiv e first documW imag e s , and a character recognition result of a which ar e 
obtain e d by s aid character recognizing umt; and corresponding region in the second document; 

image merging unit merging the first and second plurality of document images at [[the]] an 
overlapping position detected by said overlapping detecting unit. 

Claim 17 (currently amended): A document image processing device comprising: 
region partitioning unit partitioning an arbitrary numb e r of docum e nt images among a 

plurality of document images which are partitioned and read , or th e r e sp e ctiv e docum e nt imag e s 

respectively into a plurality of regions; \ 

line image extracting unit extracting line images respectively from the plurality of regions 

partitioned by said region partitioning unit; \ 
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oveftapping detecting unit detecting a plurality of character regions whose matching degrees 
are high, by making a comparison between positions and sizes of a plurality of character regions in 
the line images extracted by said line image extracting unit, and detecting an overlapping position of 
the plurality of document images 1 based on the positions of the detected character regions; and 

image merging Ynit merging the plurality of document images at the overlapping position 
detected by said overlapping detecting unit. 

Claim 18 (original): The document image processing device according to claim 15, 
wherein: \ 

said region partitioning unit partitions the plurality of document images into a plurality of 
regions in a vertical and a horizontal direction; and 

said line image extracting unit nmkes a comparison between the number of line images 
extracted from a region partitioned in the vertical direction in the plurality of document images and 
the number of line images extracted from a region partitioned in the horizontal direction, and 
recognizes a line image direction of a region including a larger number of line images as a line 
image direction of the plurality of document images. \ 

Claim 19 (original): The document image processing device 
according to claim 15, \ 

wherein said line image extracting unit detects pixels for one pixel line in a partitioned 
region, and detects pixel lines including a predetermined or larger number of black pixels as black 
pixel lines, and other lines as white pixel lines. \ 
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CIaink20 (original): The document image processing device according to claim 
19, wherein saioUine image extracting unit detects pixels in the partitioned regions in line units in a 
direction vertical tova partitioning bar of the regions partitioned by said region partitioned unit. 

Claim 21 (original): The document image processing device according to claim 



19, wherein said line images extracts as a black pixel region a region where the number of successive 
black pixel lines is within a predetermined range. 

Claim 22 (original): \ The document image processing device according to claim 
21, wherein said line image extracting unit extracts as a white pixel region a region where the 
number of successive white pixel lines ikequal to or larger than a predetermined value. 

Claim 23 (original): The document image processing device 
according to claim 15, \ 

wherein said region partitioning unit changed a partitioned region size depending on a 
resolution of a read document image. \ 

Claim 24 (original): The document image processing device according to claim 21, 
wherein said line image extracting unit changes the numbek of black pixel lines regarded as 
black pixel regions depending on a resolution of a read document image. 
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Claim 25 (original): The document image processing device according to claim 21, 
whereiirysaid line image extracting unit extracts a black pixel regina adjacent a white 
pixel region satismng a predetermined condition an as a line image. 

Claim 26 (original): The document image processing device according to claim 18, 
wherein said overtyping detecting unit detects character regions whose matching degrees 
are high as an overlapping petition by making a comparison between character regions in the line 
images in the plurality of partirkmed region in the direction of the larger number of line images, 
which are extracted by said line image extracting unit. 

Claim 27 (original): Theuiocument image processing device 

according to claim 15, wherein said overlapping detecting unit stores a detection frequency 
of a line image which was previously detected as an overlapping position of a document image in 
correspondence with identification information assigned to the line image, and detects an 
overlapping position by giving precedence to a lineYmage with a high detection frequency. 

Claim 28 (original): The document image processing device according to claim 
15, wherein said overlapping detecting unit makes a comparison between the line images in the 
respective regions in a predetermined order. \ 

Claim 29 (currently amended): A document image processing device, comprising: 



10 



Amendment under 37 CFR §1.111 
SAKAI, Kenichiro 



U.S. Patent Application Serial No. 09/475,991 
Attorney Docket No. 991522 



region partitioning unit partitioning first and second an arbitrary numb e r of document images 
among a plVrality of docum e nt imag e s which are partitioned and read, or th e r e sp e ctive document 
imag e s into a plurality of vertical and horizontal regions; 

line image extracting unit extracting line images r e sp e ctiv e ly containing only character 
images from the plurality of regions partitioned by said region partitioning unit; 

overlapping aetecting unit detecting an overlapping position of th e plurality of between the 
first and second document images based on positions and sizes of character regions whose matching 
degrees are high by making a comparison between character regions of a line image in a region 
containirigTlot^of^^ of a plurality of regions in the first document in th e lin e images in th e 



r e spectiv e regions, which ar e extracted by said line image extracting unit and a character region of a 
line image in a corresponding region of the second document ; 

image merging unit merging the plurality of the first and second document images at the 
overlapping position detected by saidWerlapping detecting unit; and 

setting unit allowing a setting Oif whether or not to automatically merge the plurality of 
document images on a display screen. 

Claim 30 (original): The document image processing device according to claim 29, 
wherein said setting unit is an operation button displayed on the display screen. 



Claim 31 (original): The document image processing device according to claim 29, 
wherein said setting unit with which a user can s^t the number of merging sheets of 
document images. 
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ClaimvJ2 (currently amended): A document image merging method, comprising: 

partitioning an arbitrary numb e r of first and second document images from among a plurality 
of document images which are partitioned and read, or th e r e sp e ctiv e docum e nt imag e s respectively 
into a plurality of vertical and horizontal regions; 

extracting line miages containing only character images from the plurality of regions 
r e sp e ctiv e ly from th e plurality of partition e d r e gions ; 

detecting an overlapping position between the first and second document images, of th e 
plurality of docum e nt images based on positions of character regions whose matching degrees are 
high by making a comparison between a character region of a line image in a region containin^a^lot 
o^Une^ma^ a plurality of regions in the first document and a character region of a line image 
irTlTcorees^ region of the sec^d document charact e r r e gions in th e lin e images in the 
r e sp e ctiv e r e gions ; and 

merging the plurality of the first and^econd document images at the detected overlapping 
position. 



Claim 33 (currently amended): A document image merging method, comprising: 
partitioning an arbitrary numb e r of first and secotad document images among a plurality of 

document images which are partitioned and read, or th e resp e ctiv e docum e nt imag e s respectively 

into a plurality of vertical and horizontal regions; 

extracting line images containing only character imaged from the plurality of regions 

r e sp e ctiv e ly from th e plurality of partition e d regions ; 
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recognizing character images in character regions within the extracted line images; 

detectmg an overlapping position between the first and second document images, of the 
plurality of docum e ntiniag e s based on character recognition results of th e r e sp e ctiv e r e gions of a 
region containing a\ot^)me images, of the plurality of regions in the first document and a character 
recognition result of^mresponding region in the second document ; and 

merging the plurality of the first and second document images at the detected overlapping 
position. 

Claim 34 (currently \mended): A document image merging method, 
comprising: 

partitioning an arbitrary numbe\ of first and second document images among a plurality of 
document images which are partitioned and read, or th e resp e ctiv e document imag e s respectively 
into a plurality of vertical and horizontal regrt 

extracting line images containing onl\ character images from the plurality of regions 
r e sp e ctiv e ly from th e plurality of partition e d r e gior 

detecting an overlapping position between thk first and second of th e plurality of document 
images based on positions of the extracted line image wliose matching degrees are high by making a 



comparison between a character region of a line image in a^egion containing a lot of line images, of 
a plurality of regions in the first document and a character reg^n of a line\ma-geJui.axon;espDii5^ 
region of the second document ; and 

merging the plurality of the first and second document imaVes at the detected overlapping 
position. 
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Clahm35 (currently amended): A document image merging method, comprising: 

making \ display to allow a setting of whether or not to automatically merge a plurality of 
document images which are partitioned and read on a display screen; 

partitioning an arbitrary numb e r of first and second document images among the plurality of 
i document images, or tn e r e sp e ctive docum e nt imag e s respectfully into a plurality of vertical and 
horizontal regions; \ 

extracting line images respectively containing only line character images from the plurality 
of regions from the plurality ofipartition e d r e gions ; 

recognizing character images in character regions within the extracted line images; 

detecting an overlapping position of the plurality of first and second document images based 
on positions of character regions whose matching degrees are high by making a comparison between 



character region of a line image in a reVion containing /a lot of line imagesTfrf a plurality of regions 
in the first document and a region of a lmfe image in a con^ondin^ the second document 

charact e r r e gions in th e lin e imag e s in th e resp e ctiv e r e gions; and m e rging the plurality of document 
imag e s at th e d e t e cted ov e rlapping position . \ 

Claim 36 (original): A computer-readable sWage medium on which is recorded a program 
for causing a computer to execute a document image merging process, said process comprising: 

extracting character regions respectively from aVlurality of document images which are 
partitioned and read; \ 
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detecting character regions whose matching degrees are high by making a comparison 
between a plurality of character regions in the plurality of document images based on positions and 
sizes of the character regions, and detecting an overlapping position of the plurality of document 
images based on positions of the character regions whose matching degrees are high; and 

merging the plurality of document images at the detected overlapping position. 

Claim 37 (original): A computer-readable storage medium on which is recorded a program 
for causing a computer to execute a document image merging process, said process comprising: 

extracting character regions respectively from a plurality of document images which are 
partitioned and read; \ 

recognizing character imagesvwithin the extracted character regions; 

detecting an overlapping position of the plurality of document images based on character 
recognition results of the respective document images and on a result of a comparison between 
positions and sizes of the plurality of character regions in the plurality of document images; and 

merging the plurality of document images at the detected overlapping positon. 

Claim 38 (currently amended): A computer-readable storage medium on 
which is recorded a program for causing a conrouter to execute a document image merging 

process, said process comprising: \ 

partitioning an arbitrary numb e r of first and second document images among a plurality of 

document images which are partitioned and read, or th e r e sp e ctiv e docum e nt imag e s resepectivelv 

into a plurality of vertical and horizontal regions; \ 
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extracting line images containing only character images from the plurality of regions 
resp e ctiv e ly Vrom th e plurality of partition e d r e gions ; 

detecting an overlapping position between the first and second of th e plurality of document 
images based or^positions of character regions whose matching degrees are Jugjuby^^aking a 



comparison betweei^a character region of a line image in a region containing a lot of line images^ f 
a plurality of regions ik the first document and a character region of a line imat^n^-core^ 
region of the second docutnent r e gions in th e line imag e s within th e r e spectiv e r e gions ; and 

merging the plurality of the first and second document images at the detected overlapping 
position. 

Claim 39 (currently Wended): A computer-readable storage medium on which is 
recorded a program for causing a computer to execute a document image merging process, said 
process comprising: 

partitioning an arbitrary numb e r o K first and second document images among a plurality of 
document images which are partitioned and \ead, or th e r e sp e ctive document imag e s resepectively 
into a plurality of vertical and horizontal regions^ 

extracting line images containing only cn^racter images from the plurality of regions 
r e sp e ctiv e ly from th e plurality of partition e d r e gions ; 

recognizing character images within character regions in the line images in the respective 
regions; 

detecting an overlapping position of th e plurality of between the first and second document 
^ images based on a character recognition result of a region contaiWg a lot (to jine images, of the 
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pluralit\ of regions in the first document and a character recognition result of a corresponding region 
in the second document charact e r r e cognition results of th e r e sp e ctiv e r e gions ; and 

mergmg the plurality of first and second document images at the detected overlapping 
position. \ 

Claim 40 ^currently amended): A computer-readable storage medium on which 
is recorded a program for causing a computer to execute a document image merging process, said 
process comprising: \ 

making a display to a?k)w a setting of whether or not to automatically merge a plurality of 
document images which are partitioned and read on a display screen; 

partitioning an arbitrary numb e r of first and second document images among the plurality of 
document images, or th e r e sp e ctiv e docum e nt images respectively into a plurality of vertical and 
horizontal regions; \ 

extracting line images containing only characters images respectively from the plurality of 
partitioned regions; \ 

recognizing character images in character Regions within the extracted line images; 

detecting an overlapping position between me first and second of th e plurality of document 
images based on positions of character regions whose matching degrees are high by making a 
comparison between a character region of a line image in ajregion containing a lot of line images, of 
a plurality of regions in the first document and a character region of a line image in a corresponding 
region of the second document charact e r regions in th e line imag e s in the r e sp e ctiv e regions ; and 
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merging the pWality of the first and second document images at the detected overlapping 
position. \ 

Claim 41 (canceled) 
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